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ABSTRACT : 

PROBLEM TO BE SOLVED: To obtain a wrapping multilayer 
film with an excellent 

pinhole resistance, transparency, gas barrier property and 
moldability at well 

as a moderate pliability and good label adaptability. 

SOLUTION: In this laminate film, the outermost layer 
consists of a 

polypropylene resin and SEES block copolymer, and an 
oxygen -barrier layer 

consists of any one constitution of (1) - (5) , i.e., (1) an 
ethylene vinyl 



acetate copolymer saponified . substance (refer to EVOH 
hereinafter) and modified 

ionomer, (2) EVOH, ionomer, and polyamide, (3) vinyl iden 
chloride resin, (4) 

polyacrylonitrile or unsaturated nitrile resin, or (5) 
aromatic polyamide 

resin, and a seal layer being an outermost layer consists 
of VLDPE. 
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(2) EVOHtT^:ty-?-t;KUr5H*^^>^^ 



1 

s.^vy ■ r^vy ■ x^vy ([:XT. rsEBSjt 

*iTfB ( 1 ) - ( 5 ) <r)\^-ftii)-ff)m'&. flP*>, 

( 1 ) x^i/y-ifi?h'^;u*tt-^*^y« (JilT, 
TEVOHj tm-ti.) t^'&T-(^y-?-*-i^^j:6 

(2) EV0Hhr^:t/V-t/-Kyr5F*^^>*l. 

( 3 ) &tt'-v Tymmt-h^i 

>'-/i-mi}m&ms.^'j:^i-\^y (ar. tvldp 
im^m2 ] m\-mii^^urx^h'uy^mm9 o~6 o 

[m^me]mmizm^Lx. Mmimz-^ ^^z^ifu 
^1^7 >f yi}-h^j:m^^tmsmi iztm<^^mm 
mmy -tfi^j^. 

im^mi ] m^mm^-tiyLDPEf)-ry^ru 
•y^yvm. mmi^mmm 1 iztm<7)^mmmy 

[00 0 1] 

flit S E B syo -y ^^ta^{^t*^^>=5:I.^Bgil^m 
iltL. VLDPE*^*,^l,«2:*F*]JiT'fc->T£/— ;U 

mt^h^mmmmy^)iMzm-th, ^^B^t-g^s 

SJI, it L-C^l^:fefp, *«SdIp°p. jDl:ftp"n^iO^ 
[0002] 

^mm y^)i^AtLx nm^m^ ty^/uj>,t <^m^m 

shX'h ^ T t , y^ juM^tim^^cmmz^ -ox^-m 
Lx^^hzt ti^^mffamm^mm^ ^^z^^i^x-m^ 

fisit)tS)-5-c(i, y ^ ji-Am^m^t<r)m(^^mz 
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tc, 5*figp°p*'''Hfl^t;:l.i-l.>it (^Bfltt) , -<?:b£ 
Jgtt) , -agfpSf**-'ffiffitci»;tl,^t (iBh->*-;P 

It) . ^mshi,zyK)i^t<mm^zt (youmn) m 
mttii. mm<7)i^mmm'^mizm'^-r. t-n- 
^m. ■'-^^y^mzmxi^wim^zmttih. 
[0003] ztK^cD^mimfzi-'^K . vtmi^h^< 
(7)y^jij^ipim-^ti. m&mm^zm-^tix\^^h, mi 
10 {f, Mmiz^vy°u\:;\yymm. mm^<'j^-miz 

EVOH, ■fralK^lLLDPE, Sl*lBtIXf-U >--;>< 

y^/uA^ tfz. A^mi^zeNy, mm^-^u^-mizE 

VOH, tf^railCEVA, MlHmi'ZX.^lyy-T^U))^ 

tix\^i>. ztLhcriy ^ )\^Mt. -eix-r^iTUiatgttA 

[0004] 

^m^my ^ )Vj^-^n^'fh zi:i,zhi. 

[0005] ' 

[Sia^mt-i./ti^)«#S] *^Bj^^(i:, ;ifU7"n 
tvyffillfc s E B S7'n -y ^itM^frA-^>=Sr.Sffl)ii^ 
ft^'hSfcL. VLDPE*^^>^Sl^«:l*lJi 
«) fc-ri.SgfflWil7-f;l.A*i, 

30 [0006] ■r^ip*>*^HB{i , m^mtpjt^ y rn hv 
T, rsEBSj m-th) yo-y^fta-&*t*><;>^ 

•3, iSK^N'U^-Ji^JTffi ( 1 ) - ( 5 ) <7)V^-«x*><7) 

( 1 ) j^^vy-mm\^-)v^m.-^W'rymi 
TEvoHj hWfh) ts^r^^y?-*^*^^!. 

(2) EVOHi:r-^:ty-7-i:*'yr5 

( 4 ) .-K y r ^7 y D :i h y ;i- 1 1 < ii^tas- h y ;t^^ 

( 5 ) ^^m^')7^ Ymimii-h^^^. mp^mx-hh 

x-Zl-STSf^ V L D P E ^> ^ I, ^gfflaJi 7 -f Afc J; 
[0007] 

yffiigt sEBsro-y^^ftfi-^f^ti^^j^rO, 

50 ■f.l.i^iO-C'*)!., 
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[0008] mJi^«^-ri.^U7-ntrkyi}II(i:, 
fz. ^m-^miyy^-i^^^v-?-. yoy^'a^'ij-? 

^t;:®L;t^;Uh'f yr-y^'X (MFR) *<0. 5~2 
Og/10^^(JIS K6 7 58tc2pft!l, 2 3 0'C, 

2 . 1 6 K g T-aiJS ) com^izhi i> o . #t 0 . 10 

5-1 Og/1 0:})-coeHtc*l.i>c7)*iW^L<, t/c 
m&i}^0. 89~0. 9 1 g/cm3£0|gffltCib.|.tiO 

An°n^ffiffl:^rffit<J; O^^'S*^ feB^aBiAA^aS 1 4 0 

[0009] *»BJ5t'ffiffl§ilS S E B syo -y JtS 

fz, ZCOMizm^^^^lX^^l. SEBSrn-y^^ 20 

m^mi. x^uy ■ y^i^jiy ■ xi-]yy ( sbs) 

yiimsmx'h isBsru-y ^^i^m-^mzii . x^vy 

^^co-mZa-^i-tUXi-Uy. h-;H-;l-x_y, p 
-te rt-7'f-)\^Xi-Uy^ h'-;l/df xl^y. Xf-yU 

)z~j\,^i^uy^ yf-iVi'7^vym<r)\i-)V^mmViL 
■^W. ttz^^'Jx.y^-9f<D-mz^vrvy. i, 
3-'<y^'i^'xy, 2, 3-j^';<^;i^7'^'>''xy#*{ffl • 
uf>ix-CV^Ti,J:U. ^:'i7'n-y^ftfi-^#:h tTJiS 
^c7)ffijaC7)t<7)AiCT^StL-S.A^, *S7'n-yi?Ai-;;?.^U- 30 

»^ t<{i^l 0, 000-^1 000. 
0 0 0,#{CK2 0, 0 0 0-3 0 0, OOOCO^HT- 

[0010] sBsyn y-y^m^^iiiff^Amimb lx 

5 2 - 1 5 0 4 5 7-^i.^|g{C tieiJSiXTV^I, J: 3 (C, 
T"^' j/xya^filsT'D -y i? XX y#fi*ij> ^fj 
^X'l, x.^uyi5^-(f\-7'T 40 

y ( 1 -f^Vy ) OiEM*a-&#:7n .y ( E B ) T' 

ii^x^u-y • xf-i^y • y'^vy ■ xi-uy^a 

>y^«a^«: (SEBS7D-y^'fttt^*) bW^il. 

B^^lS^^Alf^^acT) r^j^^-fny i320Pj, 
ray-ftfiJcttit^acO rx5Xhv-ARj ^>-x;Ht, 
^^^^CO^U-i hy G(Kraton G)^C7) 

•y^^m-^mi±ticrm'ox'h^f}\ ^^mcr>sE b s 
7*0 .y :?ita^f!f:ic{i^ ^nWJ'Wcx-^ y • y ri/ so 
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y-X^Py (SI S) 7'oy^'*a^#:J:|5l;KtC*^ 

[0011] :^mcr)mm(zmhmmm^'p. ^'J 

rDhvy^ii(iiftL<{i:9 0~6 0a«%, J;0*F 
tL<{i:8 0~6 0a»%t'S>'), SEBS7n-y^^^ 
fi^f*:«il 0-4 0fi«%. J:')»tL<«i2 0~4 0 

[0012] mm^^U^-MHTii ( 1 ) - ( 5 ) 
■m*^O^B!c, EH*,, 

( 1 ) EvoHt^ttr-f 7j-y7-*^/i>^ri> 

(2) EV0Hi;7-<:ty-7-i:;KUT5H*^^>'&l. 

( 3 ) ig^bh-JiUrym^lli^^i^^rl, 

( 5 ) UTS H^MM*^ =3:1. . 

[00 1 3] .ico^*,^ (1) tfzli {2) ^MiL 
<. ( 1 ) i)mmi,zm^hti:h, ^^4T^:tyv 

T, ^m)^4(^i^)mcr>-^^m^^m'^-(:^yx'ip 
m^ti, mco-m^com :tyx''^m^ti. mz^iju 

t fzmm^iifzmm^h i < <±w* 
mz-mr $ y« ^^r-r-s^u r s K:t 'J r/'v-t ^ 
yWtS-&LTi<^l.tot-J)l., ;;7;u*:=3fv-;PSSr-^tf 

^ yfc Lttia -7M^7 -f ybT-maA)i^^^ 

ymt<^^m-^w. Miitx.^i-ytT-tmiA)\^!nym 

X-hhT"? ij yl/S, ^ ^ 'J i: OftM-^*^ i:'*^' 

(A) xf-^y-:f|&ft;:?;p,trySSa^#:^;^c 
{i, xf-W'y-^gaft;<f;i^t>yi?*a^f<stf£7);(>;i.4^^ 
i^ypa iOii'^^ < t h-wfr)Vf] V ^m-^ it y. rjvt 
')±m^m^ity±fz\iry^--^M.^^yx^^^ti 
fzT^ jry ( B ) t . it*St t < «iM*S{c 

-MTSyaS:^-ri.*f'Jr5 K^J-Urfv- (C) to 
fflj^fet'* 0 . '-K'J r 5 h-:t 'J d[-7~^^ ( C ) *i 

(A) iTtIi (A) ijj:t/ (B) tc-^Tj-yWtc^^LT 
[0014] ^z-?-^. m^m^^ tyx 

^^^iXtzT^-:^J-?-\,±nt L<\i5 0-9 7a* 
%. <tO*f^t<{i6 0-8 51:*%-C'J)l.«, i/c. T 
>Vtj')^m'i:^yttz\iTy'i:--^M.^^yX'¥^^tl 
;tr^5j-yv-(i#^L<«i2-4 9fi»%, ctOifS: 
L<mo-3 5«*%t'J)^. fr*ffii.L<{i 

^itT^:tyv-t^i, »^U<i±l-2 0a4%, J;i9 
if i L < fi 2- 1 5 a'-^-^rS^f 

1.^. «SJ«(^J (S-^^ii^j) t LT-arsy^ 



5 

2 0 0-2 7 0°C«gffijg^ftTTWIM-ri. ^ t 

^IBT2-140 2 5 3-§-, «fig^5 9-7 1 378 
!t$SlS6 2-2 94 3 2 9^^lCiafg$ilTV^|>. 
^^4T-f ^y-7-{iffiB°p^^^•^ S5>-AM7926i;L 

too 1 5] ^MiT'fjryv-tfio^^'jrsKfcLTti 

i--(ay6. -t-^uyi 1^ -f-fny i 2, -f-^nye 
6, :>-^ny6-9, t^oye-lO. t-^vye- 
12. -t-foye-ee. ■^^Dy6-6 9^£7)j|ftg]^ 

coo 1 6] EVOH(i»SL<(i 
6 0~9 5fi4%, <}:0»^ L<(±7 0-9 5M%, 
J:0-Sl!f*t<{i:8O~9 5S»%fJ>^. EVOH 

if^L<^<. 60 mM.%^mTimm^^ u -^-mm 
coo 1 7] mm^^u'v-m^, ^^tr^^y-^-fiS 

*t<{i5~3 51t*%, J;'5ifiL<{i5-2 5ai 
J;'5-S»^L<«i;5~2 0Si%T-$)'5. T-^^ 
y^-{i:fftL<{i4-3 5Sft%, J;'5i?tL<{i:5 
~2 5S*%. i D-iljif^ L<{i5~2 0ai%T'*> 

COO 1 8] tfz^ i?*^N'y-\'-il4'^0^UTS H«iE 

vo H t r>f jt/ V- 1 oji^^j^-^ks wjttt^ 

UTS K(i*FSL<{±l~3 0a4%. X'omKii 
1-2 5*4%. J:0-l^if*L<(i:l~2 0M%£7) 

^yrSh'{S»^ t<{iO~3 0M%. 
*t<(i0~2 5fia%. J:'9*ftL<Ji:0~2 5a« 

J:0-llfftU<(iO~2 0S«%T'«>l.. 
COO 1 9] EVOHIiji^x^U'y-g-J:4 0~6 0* 
i^WLS6 0t;m:i±<7)i,(;o*iif^ L<, J; •) 
ff^L<«ixf-L'y^fi;4 2-5 5t;i'%, ^Wt;S7 
Ot;l'%iy±T'J)D, $f.lc{ixf-u>'-tg4 4-5 0 
^WbK8 0-i 0 Ot;P%i7)i>co*i#(cS?i 

C 0 0 2 0 ] K^A-y^r-Jm^offi, ( 3 ) Ji^th'::^ 
y-r>i^^flM*^^>>5:Si><7). (4) --tryr^yo-hy 
/I't L<{i^l&fD:ih y;l.i^fflfl§j!)-^>^i, tcO^TtJi 
( 5 ) ^#ft;KyrS KJKfflJIi*^^,^:!. tW$)-5Ti, 
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J; 1. \ ^®ip- h y fumm ttx ti^faw- b y /i-^ 

C0 02 n 4'^«{i$>oT*,^<TtJ;V\ z<7)mii 

msmz^^Hi^-ritcox'h'o. 

^^Bli: LTti^yrs F«|, it^utuy^ym 
Si. y^f'f l!f4t<{i^y 

CO 0 2 2] SrtKi. VLDPE*»A>^|,. ClcJDim 

VLDPEJi^SA^O. 8 7 0-0. 920g/cm3 
OlgHT'X^lxy^-ifig^i-tL. IiM^tUTrntlx 
7"Ty-i, '^.yry-i. 4-yf-;U'<yTy- 
1, ^df-fey-is ^^?Ty-i^<7)^lsi oit'O 

mi>zi*)m&^fifz{jCD. y^o-bySMtziOSjt^ 

20 m(^-U-^^^iimLX h^L^l^j:^\ VLDPEJi. 

CO 02 3] C:*l^>c7)VLDPE{ii^-;Uafc LTOii 
tgSr#Ji: L.mL< iife^ait^ 8 6 "CliLh . $ ^> tcJi 
9 0-1 2 5°C<7)4EHiOi,c7)*>^>Stt'iil.. tfz. 

)\^iSi^mt:mf$-tifzisbizm^.^.cr>i>(7)t ^tix <om. 

ft v i, <7) i: i7)?S^fflfli-r'J) o T i> H L5: i. ^: . 
C 0 0 2 4 ] *:|*I«<7)^|gai. ry^T'o-ydfyi?' 

30 LTfiK-fbS^. S-ft^^^^^i^-^A^ 

ymr-?-^ f, x/u^^i^r-?^ Ffc<J:iA'XT7yyKT 

li. A^fl-MlZZtL^c^Ty^-fay^yi^lO. 02~ 
0. 8«4%, »^L<{i:0. 2-0. 6*1%. ?tS<l 
{i5xi0-3~0. 2a«%. L<{i5xi0-2- 
0. 1 5S«%<7)iBfflT-#*fLl.::i*^'aiLV\ Ztl 

CO 0 2 5 ] mmi>zm^Lx. miiwc^ry:^^^ 

^ yi^i^^?>hd-^cr,ipmmt:mfXhJ:\\ Z(7)tp 

^ybixm^^hmmt. y juAcomm^^mo: 

t)^v^qgOI58£JiU^v^, fii*ilcoSffiWS;Kyx^L- 

i:v\ «t{f. ^Ityxf-i^y, 'tryroti/y, rnt 
50 ^-ytflfjOa-Tj-l/y-f yi:<50SS-^*. lldpe. 
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V LD P E . xf-py-i^®?h'-;l^ifca^#:i:i;'*»W 

[0026] mm<Dm^^x 'o^Ki-hfzub^zmmm 
^mmizmixhx^K tmrn^zm^^mmt ixa 

^j:t\ ^^hmzzti^^:-ttiM-^mtU\ Mz. 

^ijvm. A S-^ymt.fz\i:Lfi<o<r)WM:)LX 

x7Xh-<'-(7)7'u->Kffl8l^tmi,. c:^T.^>otft- 
ymx'^'&tfz^^j:^uy ^ y. mm-^u-^y 

iSTSSttUcLLDPE, EVA^^i:>mL<fflV^^> 

[0027] aiift<ow;^{i!^(:i5s^t =5:^^*5, 

L<{i:l 0 0-2 5 0;um, §^,(Cif^ L<{il 2 0~ 
2 5 0AimT'J)l.. fl:?HcOif;?i{Sl 0~4 O^tm, $ 

i^uii 0-3 5 umAmti\.\ tfz. mmcom^ 

ti. #*L<«il 0~80^<m, $<^t{il 5~80;l< 
[ 0 0 2 8 3 ai7 ^ ;UAcr)SiSc7)|^, ^StltJftfi^^ 

m. ^m}\^j:t'imMixhJ:\>\ mmmm^ii'^^ 
(Tyum^zx Off a zb^^m^i , ^ssKif^i-etis'jo 

^zxy)mmMm^tih, ^mnmrny ^ )uj.imw^ 
tix\.^xh. ^mwrh-yxhi-w E^^-fypAtiT 
mw&. ^yyv~i^B ymtc }i(^^i^:^mmx'm 

S2 0 0-2 5 0'cx'n.mm^<nmw-<'} vy^^mt 

h « -)\^X'Z (r>n u vy^m&<n>W.Mz^j:h J; ^ F 5 
7 bJt5-iS^t. 4 0-6 orof-yPo-yl^iX'^^/^ 

0 , Bfy7^-;H4, SH^tttHix. SS:ttt»^T■■v^ 
[0029] 
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1. Bey*-/U^S (:;\:ftlH]«TXh) 

•y9^>m^im. L^cB&ntt«am ( KgS c 

m, 1 0 cm) 2 0ffl5r7 V^i..{'An7t:*t*$:[2] 

fflcOfi§(i2 0cmT-J)'9, M^:R§«±6 1 . ScmT' 
S)"?. ffif*COif§{iO. 5cmT'3i-?.« ii|<504'{3(i3ft 

T wi>fflc7)ft§*i7 . 8 c mX'h '0 . Wicmimco 
m bi3^j:tx'h'o. mmmm^ii o. scmxh 

%niwn,mmmL\^-)vmmkX'hh. mwi:5'c 
(7imMm%x'3 omj^cr>m-x'm'^^^tz. 

[0030] 2 . W^m (Haze) 
ASTM Y)l 0 03\,Zt$^tXm^Ltz. 

s.m/^i^yym 

20 ASTM DS&l^zmtXW&Lfz. 
(003 1 ] 4. yOVm& 

m%\i 5 °c . sijsiajg 200m m/^x- 1 8 0 • fjsi^ 

a ) ag5'Cc07j<4'tMJi:'S:5E«L/^aB7 -f;l^A$: 3 
O^^mLfz^k. y'<^)Vi7^MzKix. 7j«7)fft'¥t'7 
>f ;l^A<^ftHil£Dffi(c yK>vi'm Ifz . M«flJiI*) t 

mm^mm^uz. 

30 b) ^S-3fc:«L./c7-f;l^ix^9 8'C, 30^W^;l- 

5'C(r>i^mmi>z}^rzr^^ 2 3vco^^'^i,zmixmm 
^■tfz. mm^fzttmmcomi/zyoi^m^i 
fz, mmmuzmm^m^ifz, za)^mmm. 

[0032] ( mmm i ) arco e mff)ms^m-\m^'^ 
40 X7m^cr>§'m ^ >\^j^immLfz. 

( 1 ) fi^'t-S : ra\:°uy-j:i-iyyy y^A^m^i^ 

(PP-Et) (fmmiMM; 
5 1 1 J . ; 0 . 9 0 g/c m3 (OT, ?&ffi<7)# 
fiti^Bg-fl.) MFR=1 2. 0g/'10ii-[2 3 0 
"C] , Mji[=l 5 2°C. x^vy^ii oms.%) bS 
E B S yn -y ^^m-^i^ ( B^-^^d-A^i^ ; r 

oy 1 3 2 0 p J , 7iimmM:^i-i^yy'9 'Jj^yy^^ 

0. 89, MFR=3. 5g/l 0^ [23 
O'C] , Xi-UyiiS.10%) 2:7 0 : 3 0cOMJtr 
50 T'L-yK Lit. 
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( 2 ) KSVN'U^-Jf : E VOH ( H^^^-ft^ttK ; 

ryr/-;PA44 1 2Bj i. 14. mfr 

= 12. Og/1 0:5^ [2 1 0*C] , lfij±(=l 6 4°C, 

6j , S^JK : 1 . 0, MFR = 9. 0 1 g/1 0^ [2 
30°C] . mA=SVC. 1 98°C) 1-90:1 OOfi 

( 3 ) ti«^Jl : ^U-^ yg^^fiLLD PE 
iC^a^; rrH-7-j , ^g; 0. 9 0 4. MFR = 
9. 5s/ 10^ [190°C] , iii±l=10 4^C, 12 
3'C) . 

(4) ^rail : 6-6 6*M^d^'Jr$ H (Kl^tt 
rr*7yCM6001XFj\ 1. 13, 

fflWASS . 2 , ii*= 1 9 5"C. *a-& (Sg) it6 
Ny : 66Ny = 85 : 1 5) . 
( 5 ) 4'ISii2 ; x^l.>- 1 -^^ry^m^W 

: VLDPE, taFFINITY F 
Wl 6 50j , ^Jg=0. 9 0 2.MFR=3. 0 g/ 
10i> [190°C] , itj^=9 8°C) . 

{e)mnm ; +PBW2i:i5itvLDPEtcMtr> 

^rn-y^Sfy^-fflfcLTK^b^O. 4a*%. Jt^jfc 
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Claim 

1. A laminated film for use in packaging which consists of an outermost layer comprising 
a polypropylene resin and a styrene-ethylene-butylene-styrene (referred to as SEBS hereinafter) 
block copolymer, an oxygen barrier layer consisting of any constitution of (1) - (5), i.e. (1) 
ethylene-vinyl acetate copolymer saponified substance (referred to as EVOH hereinafter) and 
modified ionomer, (2) EVOH, ionomer, and polyamide, (3) vinylidene chloride resin, (4) 
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polyacrylonitrile or unsaturated nitrile resin, or (5) aromatic polyamide resin, and a sealing layer 
of VLDPE as the innermost layer. 

2. A laminated film for use in packaging according to Claim 1, wherein the outermost 
layer comprises 90-60% by weight of a polypropylene resin and 10-40% by weight of a SEBS 
block copolymer. 

3. A laminated film for use in packaging according to Claim 1 or 2, wherein it is used for 
deep draw molding. 

4. A laminated film for use in packaging according to Claim 1 or 2, wherein it is used for 
pillow packaging. 

5. A laminated film for use in packaging according to Claim 1 or 2, wherein it is used for 
a pouch. 

6. A laminated film for use in packaging according to Claim 1, wherein the film further 
has a layer of polyolefin adjacent to the innermost layer at the outermost layer side. 

7. A laminated film for use in packaging according to Claim 1, wherein VLDPE as the 
innermost layer contains an antiblocking agent and a lubricant. 

Detailed explanation of the invention 
[0001] 

Technical field of the invention 

The present invention relates to a laminated film having a resin layer of a polypropylene 
resin and a SEBS block copolymer as the outermost layer and a sealing layer of VLDPE as the 
innermost layer for use in packaging. The laminated film for use in packaging has excellent 
^ P pinhole-resistant strength, transparency and moderate pliability and it is used for packaging of 

\\f^ )0f various goods, especially meat products, processed marine products, processed food products, 
p6, /^'^ etc. 

[0002] 
Prior art 

The package shape of food has many varieties, and the property required for films to be 
used for respective package shapes is varied. For example, in films for deep draw packaging, 
close adhesion between the films and the packaging objects is required. It is required from the 
point that when a film is closely adhered along the shape of a packaging object the appearance of 
the packaged product is shown beautifully even in the case of nonfood objects. Further, in 
packaging materials, wherein juice separation readily occurs, such as meat, juice is separated into 
vacant spaces between the film and the packaging material to damage the appearance or cause 
spoiling and thus close adhesion is desired. Furthermore, it is desired for the packaged product to 
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be clearly seen (transparency), for no wrinkles to form in the film in the primary molding and the 
secondary molding (moldability), for the packaged product itself to resist damage (pinhole 
resistance), and for labels to be easily pasted to the packaged product (label adaptability). These 
properties are desired also in pillow packaging, pouches, etc. without being limited only to deep 
draw packaging. 

[0003] 

Many films satisfying the above-mentioned demand have been proposed in the past and 
currently they are in use. For example, a laminated film comprising an outermost layer of a 
polypropylene resin, an oxygen barrier layer of EVOH, an intermediate layer of LLDPE, and an 
innermost layer of ethylene-methyl methacrylate copolymer for deep draw molding and a film 
comprising an outermost layer of 6Ny, an oxygen barrier layer of EVOH, an intermediate layer 
of EVA, and an innermost layer of ethylene-acrylic acid copolymer for deep draw molding are 
commercially available. These films are respectively accepted in the market and their special 
features have been evaluated, but further improvement regarding the aforementioned demand is 
desired. 

[0004] 

Problem to be solved by the invention 

The purpose of the present invention is to provide a multilayer film with excellent 
pinhole resistance, transparency, gas barrier property and moldability as well as moderate 
pliability and good label adaptability for use in packaging. 

[0005] 

Means for solving the problem 

The present inventors found that a film having an outermost layer comprising a propylene 
resin and a SEBS block copolymer and an innermost layer (sealing layer) of VLDPE for use in 
packaging solves the aforementioned problem, and the present invention was completed. 

[0006] 

Namely, the present invention provides a laminated film for use in packaging consisting 
of an outermost layer of a polypropylene resin and a styrene-ethylene-butylene-styrene (referred 
to as SEBS hereinafter) block copolymer, an oxygen barrier layer consisting of any constitution 
of (1) - (5), i.e. (1) ethylene- vinyl acetate copolymer saponified substance (referred to as EVOH 
hereinafter) and modified ionomer, (2) EVOH, ionomer, and polyamide, (3) a vinylidene 



chloride resin, (4) polyacrylonitrile or unsaturated nitrile resin, or (5) an aromatic polyamide 
resin, and a sealing layer of VLDPE as the innermost layer. 



[0007] 

Embodiment of the invention 

Hereinafter the present invention is explained in detail. The resin composition for the 
outermost layer to be used in the present invention comprises a polypropylene resin and a SEBS 
block copolymer, and this resin layer contributes to the improvement of transparency and label 
adaptability of laminated films in combination with other resin layers constituting the present 
invention. 

[0008] 

The polypropylene resin as a constituent of the outermost layer becomes a base material 
in the resin layer and it may be a copolymer of propylene with an a-olefin other than propylene, 
such as ethylene, etc., in addition to propylene homopolymer. Further, the copolymer may be a 
random copolymer or block copolymer. There is no specific restriction on the physical properties 
of polypropylene resin, but polypropylene resin having a melt index (MFR) suitable for film 
molding of 0.5-20 g/10 min (measured at 230°C under 2.15 kg load in accordance with JIS 
K6758) and particularly 0.5-10 g/10 min is preferred. Further a polypropylene resin having a 
density in the range of 0.89-0.91 g/cm^ is preferred. Furthermore, a resin having a crystal melting 
point of generally 140°C or higher and preferably 145X or higher is desired although it varies 
with the food to be packaged with films or their method of use. 

[0009] 

The SEBS block copolymer to be used in the present invention is a kind of thermoplastic 
elastomer and it is superior in mdscibility with the aforementioned polypropylene resin, further it 
is thought that it performs an important role in the improvement of the transparency of the resin 
layer. In addition, it gives pliability to the resin layer. The SEBS block copolymer is obtained by 
hydrogenation of a styrene-butadiene-styrene (SBS) block copolymer. In the SBS block 
copolymer as a raw material for hydrogenation, aromatic vinyl compounds, such as 
a-methylstyrene, vinyltoluene, p-tert-butylstyrene, vinylxylene, ethyl vinylxylene, 
vinylnaphthalene, etc., may be used as a portion of the styrene component, and isoprene, 
1,3-pentadiene, 2,3-dimethylbutadiene, etc. may be used as a portion of the butadiene 
component. Block copolymers with various structures may be illustrated, but those with styrene 
as the terminal block are preferred. Block copolymers with an average molecular weight of 
10,000-1,000,000 and particularly 20,000-300,000 are preferred. 
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[0010] 

As hydrides of SBS block copolymers, those obtained by hydrogenating 90% or more 
and particularly 99% or more of aliphatic double bonds are preferred. Such hydrides are normal 
copolymer block (EB) of ethylene and 1-butene (1-bytylene) or those having a structure similar 
to the normal copolymer block since the butadiene unit in the butadiene polymer block takes the 
1,2-configuration at a certain ratio as described in Japanese Kokai Patent Application No. 
Sho 52[1977]-150457. Therefore, they are generally referred to 

styrene-ethylene-butylene-styrene block copolymers (SEES block copolymer) and marketed 
under the tradenames Dynalon 1320P of Japan Synthetic Rubber Co., Elastomer AR of Aron 
Kasei Co., Kraton G of Shell Chemical Co., etc. The SEES block copolymers of the present 
invention also include hydrides obtained by similarly hydrogenating styrene-isoprene-styrene 
block copolymers besides the aforementioned SEES block copolymers. 

[0011] 

In the resin composition of the outermost layer, the content of polypropylene resin is 
preferably 90-60% by weight and more preferably 80-60% by weight and the content of SEES 
block copolymer is preferably 10-40% by weight and more preferably 20-40% by weight. 

[0012] 

The oxygen barrier layer consists of any one constitution of (l)-(5), i.e. (1) EVOH and 
modified ionomer, (2) EVOH, ionomer, and polyamide, (3) vinylidene chloride resin, (4) 
polyacrylonitrile or unsaturated nitrile resin, or (5) aromatic polyamide resin. 

[0013] 

Of these, (1) or (2) is preferred, particularly (1) is preferably used. The modified ionomer 
is a polyolefin having carboxyl groups, wherein a portion of the carboxyl groups is neutralized 
with transition metal cations while the other portion is neutralized with other cations, further one 
end or both ends of the carboxyl groups or neutralized part is ionically bonded with polyamide 
oligomer having primary amino groups. As the polyolefin having carboxyl groups, copolymers 
of a-olefm and unsaturated carboxylic acid, for example, copolymers of ethylene and 
unsaturated carboxylic acid such as acrylic acid, methacrylic acid, etc. may be illustrated. As the 
modified ionomer, those having a composition comprising an ionomer component (A) obtained 
by neutralizing at least a part of the carboxyl groups in ethylenically unsaturated carboxylic acid 
copolymer with transition metal cations, an ionomer component (B) obtained by neutralizing 
ethylenically unsaturated carboxylic acid copolymer or at least a part of the carboxyl groups in 
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the ethylenically unsaturated carboxylic acid copolymer with alkali metal ions, alkaline-earth 
metal ions or ammonium ions, and a polyamide oligomer (C) having primary amino groups at 
one end or both ends, wherein the polyamide oligomer component (C) is ionically bonded to (A) 
or (A) and (B), are preferably used. Of these, oligomers with an average degree of 
polymerization of 5-35 are preferred. 

[0014] 

The content of ionomer neutralized with transition metal in the modified ionomer is 
preferably 50-97% by weight and more preferably 60-85% by weight. Further, the content of 
ionomer neutralized with alkali metal ions or ammonium ions in the modified ionomer is 
preferably 2-49% by weight and more preferably 10-35% by weight. The content of polyamide 
oligomer having primary amino groups at one side or both sides in the modified ionomer is 
preferably 1-20% by weight and more preferably 2-15% by weight. A primary amine or primary 
dianrune is preferably used as a terminal blocking agent (polymerization controlling agent) in 
polymerization of the oligomer. Such compositions are prepared by melt kneading under the 
resin temperature condition of 200-270°C. Further detailed production methods are described in, /4 
for example, Japanese Kokai Patent Application No. Hei 2[1990]-140253, Japanese Kokai Patent 
Application No. Sho 59[1984]-71378, Japanese Kokai Patent Application No. 
Sho 62[1987]-294329, etc. A modified ionomer has been market as Himilan AM7926 (trade 
name) from Du Pont-Mitsui Polychemicals Co. 

[0015] 

As the polyamide in the modified ionomer, aromatic polyamides, such as nylon 6, nylon 
11, nylon 12, nylon 66, nylon 6-9, nylon 6-10, nylon 6-12, nylon 6-66, nylon 6-69, etc., can be 
used. The polyamide and ionomer are preferably used by melt kneading. 
[0016] 

The content of EVOH in the oxygen barrier layer is preferably 60-95% by weight, more 
preferably 70-95% by weight and even more preferably 80-95% by weight. When EVOH 
exceeds 95% by weight the melting behavior is poor and fluctuation may easily occur according 
to the laminating resin constitution, and when it is less than 60% by weight the oxygen barrier 
property is deteriorated. 

[0017] 

In the oxygen barrier layer, the content of modified ionomer is preferably 5-35% by 
weight, more preferably 5-25% by weight, and even more preferably 5-20% by weight, and the 
content of ionomer is preferably 4-35% by weight, more preferably 5-25% by weight, and even 
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more preferably 5-20% by weight. When the modified ionomer is less than 5% by weight or the 
ionomer is less than 4% by weight fluctuation easily occurs, and when exceeding 35% by weight 
the oxygen barrier property is degraded. 

[0018] 

Further, polyamide in the oxygen barrier layer homogenizes the mixture of EVOH and 
ionomer to improve the transparency. When the polyamide is not contained at all it becomes 
opaque, further when the polyamide is excessive it causes gelling to opaqueness. Therefore, 
polyamide is used in a range of preferably 1-30% by weight, more preferably 1-25% by weight 
and even more preferably 1-20% by weight. Further, when the polyamide oligomer in the 
modified ionomer is in excess, the transparency is satisfactory without polyamide, but polyamide 
may be used together. In this case, the polyamide content is preferably 0-30% by weight, more 
preferably 0-25% by weight and even more preferably 0-20% by weight. 

[0019] 

As EVOH, those preferably with an ethylene content of 40-60 mol% and saponification 
degree of 60 mol% or higher, more preferably with an ethylene content of 42-55 mol% and 
saponification degree of 70 mol% or higher and even more preferably with an ethylene content 
of 44-50 mol% and saponification degree of 80-100 mol% are preferably used. 

[0020] 

In addition, the oxygen barrier layer may comprise (3) vinylidene chloride resin, (4) 
polyacrylonitrile or unsaturated nitrile resin, or (5) aromatic polyamide resin. The unsaturated 
nitrile resin includes high-nitrile copolymer resin containing 50% by weight or more of 
unsaturated nitrile. Further, as the aromatic polyamide resin, nylon MXD, nylon 61-6T, etc. are 
illustrated. 

[0021] 

It may have intermediate layer(s). This layer imparts strength to the laminate, and it is not 
needed when strength is particularly not required. As resins to be used in the intermediate layer, 
polyamide resin, polyolefm resin, etc. are illustrated, and polyamide resin is preferably used. 

[0022] 

The innermost layer comprises VLDPE. This layer functions as a sealing layer. The 
VLDPE to be used in the present invention includes copolymers having a density of 
0.870-0.929 g/cm^ and comprising, as the principal component, ethylene and, as an auxiliary 
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component, a-olefin with a carbon number of up to 10, such as propylene, butene-1, 
pentene-l,4-methylpentene-l, hexene-1, octene-1, etc. Any copolymer prepared using a Ziegler 
catalyst or metallocene catalyst can be used. Further, a mixture of the aforementioned resins may 
be used. VLDPE is preferably used due to the good sealing property, hot tack property and 
transparency. 

[0023] 

The VLDPE is selected from those having a crystal melting point of 86°C or higher and 
preferably 90-125°C under consideration of the function as a sealing layer. Further, to control the 
sealing temperature range, a mixed resin of a resin having a low melting point and a resin having 
a melting point higher than the former may be used. 

[0024] 

An antiblocking resin, a lubricant, etc. may added to the resin for the innermost layer. As 
the antiblocking agent, powders of silicon oxide, calcium carbonate, magnesium oxide, etc. are 
satisfactory, and as the lubricant amides such as oleic acid amide, palmitic acid amide, 
erucamide and stearic acid amide are used. As the addition amounts to the outermost layer, the 
antiblocking agent is 0.02-0.8% by weight and preferably 0.2-0.6% by weight, and the 
lubricating agent is 5x10"^ - 0.2% by weight and preferably 5xlO'^-0.15% by weight. A method 
of adding a masterbatch containing a lubricant may be used. It is desired to use the antiblocking 
agent and lubricant for preventing problems caused by stickiness in winding of the films in the 
case where VLDPE in the sealing layer has a high stickiness. 

[0025] 

Another intermediate layer of polyolefin may be formed by adjoining to the innermost 
layer at the outermost layer side. This intermediate becomes another strength-imparting layer. 
The polyolefin resin to be used in this layer is not restricted as long as it does not damage the 
transparency of films. It may be the same or different from the ultralow-density polyethylene of 
the innermost layer. For example, polyethylene, polypropylene, copolymer of propylene with 
another a-olefin, LLDPE, VLDPE, ethylene-vinyl acetate copolymer are exemplified. Further, 
since the antiblocking agent and lubricant in the innermost layer disperse in the molding stage so 
that their effect is notably suppressed, the additives may be added to the intermediate layer to 
maintain their effect by transferring the additives into the innermost layer. Of the aforementioned 
resins, VLDPE is preferably used. 
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[0026] 

An adhesion layer may be formed between each layer to strengthen the adhesion between 
each layer. As the resins to be used for the adhesion layer, thermoplastic polymers having a low 
softening temperature, insoluble carboxylic acid modified substances for the resins or metal 
modified substances of acid-modified substances, and their mixtures are preferred. For example, 
there are ethylene- vinyl acetate copolymer, ethylene-ethyl acrylate copolymer, olefin copolymer 
modified with maleic acid, acrylic acid, methacrylic acid, itaconic acid, or their anhydrides and 
blend resins of thermoplastic polyurethane elastomer, etc. Of these, maleic acid-modified 
LLDPE and EVA etc. are preferably used. 

[0027] 

The thickness of the laminate is not particularly restricted, but when it is used as a film 
for deep draw molding, the total thickness is preferably 100-250 ^im and more preferably 
120-250 \im. In the case of the outermost layer, a thickness of 10-40 |Ltm and more preferably 
10-35 \xm is desired. Further, in the case of the innermost layer, a thickness of 10-80 ^im and 
more preferably 15-80 jxm is desired. The thickness of other layers may be suitably selected 
according to the objects to be packaged. 

[0028] 

In the production of laminated films, various additives, stabilizers, etc. may be added at a 
range not damaging the desired property to each layer if necessary. Mixing of additives may be 
carried out by known methods. Each resin is melt kneaded in a different extruder and melt 
molded by T-die coextrusion or in a circular die. The laminated film of the present invention 
may be or may not be drawn. Drawing of the film is carried out by known methods such as the 
T-die drawing process, inflation process, etc. In the case of nondrawing, a molten parison of 
laminate constitution is molded at a resin temperature of 200-250°C by T-die coextrusion. Then, 
a draft ratio to give a prescribed thickness is set, and the parison is rapidly cooled on a chill roll 
and drafting-conducted to obtain a nondrawn multilayer film. When a laminated film is used for 
deep drawing, films having a thickness within the aforementioned range are preferably used. In 
this case, if the film is used in such a way to make the innermost layer of the film contact a 
packaging substance, the film is closely adhered to the substance due to excellent pinhole 
resistance, transparency and good pliability and the label adhesion property (label adaptability) 
to the packaged substance surface also becomes excellent. 
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[0029] 

Application examples 

Next, the present invention is explained in detail with an application example. The 
evaluation of films was carried out the following methods. 

1. Pinhole resistance strength (Hexagonal rotation test) 

A box containing twenty randomly arranged nearly round packages of roast pork-packed 
(diameter 8 cm, length 10 cm) was rotated, and the sample was taken out every hour and the 
number of samples having pinholes was checked. The box is a regular hexagonal cylinder made 
of hard polyvinyl chloride. The axis of rotation of the box is the center of a regular hexagon. One 
side length of the regular hexagon of the box is 20 cm, the cylinder length is 61.5 cm, and the 
thickness of the box is 0.5 cm. There were three rectangular baffle plates in the cylinder, and a 
respective baffle plate was installed facing the rotation axis of the box from three vertexes 
assigned at every other vertexes among the six vertexes. The length of the side stretched to the 
axis of rotation was 7.8 cm, and that of the other side was same as the length of the cylinder, 
further the thickness of the baffle plates was 0.5 cm. The baffle plates were also made of hard 
polyvinyl chloride. The box was rotated at 30 rpm under a temperature of 5°C. 

[0030] 

2. Transparency (Haze) 

It was measured in accordance with ASTM D1003. 

3. Pliability (Young's modulus) 

It was measured in accordance with ASTM D882. 

[0031] 

4. Label adaptability 

The label peeling strength was measured using a label with an acrylic adhesive under the 
following conditions. The peeling strength measurement was carried out by 180° peeling at a 
peeling rate of 200 nmi/min. 

(a) A roast pork-packed laminated film was immersed in water at 5°C for 30 min, then a 
label was put into water and stuck to the outermost layer of the film in water by hands. Then, the 
peeling strength was immediately measured. 

(b) A roast pork-packed film was in boiling water at 98°C for 30 min, taken out from the 
water, wiped to remove water droplets, put into a refrigerator at 5°C and brought back into air at 
23°C to form. condensation. A label was stuck to the outermost layer of the condensation layer, 
then the peeling strength was immediately measured. This condition closely resembles the actual 
label sticking process by users after boiling sterilization. 
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(c) A label was stuck to the outermost layer of a film allowed to stand at room 
temperature. Then the peeling strength was immediately measured. 

[0032] 

Application Example 1 

A multilayer film with a seven-layer constitution was manufactured using 6 kinds of 
resins shown below. 

(1) Outermost layer: Propylene-ethylene random copolymer (PP-Et) (Shoallonier MG 
511, Showa Denko Co., density 0.90 g/cm^ (hereinafter the unit of density is omitted), 
MFR = 12.0 g/10 min (230°C), melting point = 152°C, ethylene content 10% by weight) and 
SEBS block copolymer (Dynalon 130P, Japan Synthetic Rubber Co., hydrogenated 
styrene-butadiene rubber, density 0.89, MFR = 3.5 g/10 min (230°), styrene content 10%) were 
blended at a weight ratio of 70:30. 

(2) Oxygen barrier layer: EVOH (Soamol A4412B, Nippon Synthetic Chemical Industry 
Co., density L14, MFR = 12.0 g/min (210°C), melting point = 164°C, ethylene content 

44 mol%) and modified ionomer (Himilan AM7926, Du Point-Mitsui Polychemicals Co., density 
1.0, MFR = 9.01 g/10 min (230''C), melting point = 81°C, 198°C) were blended at a weight ratio 
of 90: 10. 

(3) Adhesive layer: Maleic acid-modified LLDPE (Adomer, Mitsui Petrochemicals Co., 
density 0.904, MFR = 9.5 g/10 min (190X), melting point = 104°C, 123°C). 

(4) Intermediate layer 1: 6-66 copolymerization polyamide (Amilan CM6001XF, Toray 
Industries Co., density 1.13, relative viscosity 3.2, melting point = 195°C, copolymerization 
(weight) ratio 6Ny:66Ny = 85:15). 

(5) Intermediate layer 2: Ethyelene-l-°Ctene copolymer (VLDPE, Affinity FW1650, 
Dow Chemicals Co., density = 0.902, MFR = 3.0 g/10 min (190°C), melting point = 98°C) 

(6) Innermost layer: VLDPE, which was the same as that in intermediate layer 2, was 
mixed with 0.4% by weight silicon oxide as an antiblocking agent and 0.1% by weight 
erucamide as a lubricant. 

The aforementioned six kinds of resin materials were separately melt kneaded using 
6 extruders and molded by T-die coextrusion at the resin temperature of 230°C to obtain a 
molten parison with a 7-layer constitution of outermost layer/adhesion layer/oxygen barrier 
layer/intermediate layer 1/intermediate layer 2/innermost layer. Then, after setting a draft ratio 
for making the parison a prescribed thickness, it was rapidly cooled on a chilling roll at 40°C and 
drafting-conducted to obtain a nondrawn multilayer film. The thickness of the multilayer film 
was a total of 200 \im, 30/10/15/15/40/10/80 in order from the outermost layer. The evaluation 
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results for the pinhole resistance strength, transparency and pliability are shown in Table 1, and 
the evaluation results for the label adaptability are shown in Table 2. 

[0033] 

Comparative Example 1 

A 5-layer laminated film was obtained using the following 5 kinds of resin materials by 
the same method as in Application Example 1. 

(1) Outermost layer: Polyamide resin: 6Ny (Amilan CM1021FS4, Toray Industries Co., 
density = 1.13, melt viscosity 5200 poise (250°C), melting point =225''C). 

(2) Oxygen barrier layer: EVOH (Soamol A4412B, Nippon Synthetic Chemical Industry 
Co., density 1.14, MFR = 12.0 g/10 min (210°C), melting point = 164X, ethylene content 

44 mol%). 

(3) Adhesion layer: Acid-modified EVA (Adomer, Mitsui Petrochemicals Co., 
density = 0.93, MFR = 2.0 g/10 min (190°C), melting point = 90X). 

(4) Intermediate layer: Ethylene-vinyl acetate copolymer (EVA) (Evatate D2011, 
Sumitomo Chemical Co., density=0.92, MFR = 2.0 g/10 min(190°C), melting point = 103°C, 
vinyl acetate content 5% by weight). 

(5) Innermost layer: Ethylene-acrylic acid copolymer (EAA, Yukalon XA201H, 
Mitsubishi Plastics Industry Co., density = 0.94, MFR = 2.5 g/10 min (190°C), melting point 
90°C, acrylic acid content 7% by weight). 

The 5-layer laminated film was a nondrawn laminated film with a layer constitution of 
outermost layer (6Ny)/oxygen barrier layer (EVOH)/adhesion layer (acid-modified 
EVA)/intermediate layer (EVA)/outermost layer (EMAA), and the film thickness was a total of 
120 i^m, 20/20/10/50/20 in order from the outermost layer. The evaluation results for the pinhole 
resistance strength, transparency and pliability are shown in Table 1. 

[0034] 

Comparative Example 2 

A 7-layer nondrawn laminated film was obtained using the following 6 kinds of resin 
materials by the same method as in Application Example 1. 

(1) Outermost layer: Propylene-ethylene random copolymer (PP-Et) (Shoallomer MG 
51 1, Showa Denko Co., density 0.90, MFR = 12.0 g/10 min (230°C), melting point = 152°C, 
ethylene content 10%). 

(2) Adhesive layer: Maleic acid-modified LLDPE (Adomer, Mitsui Petrochemicals Co., 
density 0.904, MFR = 9.5 g/10 min (190X), melting point = 104°C, 123°C). 
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(3) Oxygen barrier layer: EVOH (Soamol A4412B, Nippon Synthetic Chemical Industry 
Co., density 1.14, MFR = 12.0 g/min (210°C), melting point = 164°C, ethylene content 

44 mol%). 

(4) Intermediate layer 1: 6-66 copolymerization polyamide (Amilan CM6001XF, Toray 
Industries Co., density 1.13, relative viscosity 3.2, melting point = 195°C, copolymerization 
(weight) ratio 6Ny:66Ny = 85:15). 

(5) Intermediate layer 2: Linear low-density polyethylene (LLDPE) (Moatec 0438CN, 
Idemitsu Petrochemical Co., density=0.920, MFR = 4.0 g/10 min (190°C), melting 

point = 98X). 

(6) Innermost layer: Ethylene-methyl methacrylate copolymer (EMAA) (Nucrel 0903HC, 
Du Pont-Mitsui Polychemicals Co., density = 0.93, MFR = 3.0 g/10 min (190°C), melting 
point = 98''C, methyl methacrylate content 9% by weight). 

The 7-layer laminated film had a layer constitution of outermost layer (PP-Et)/adhesion 
layer (maleic acid-modified LLDPE)/oxygen barrier layer (EVOH)/intermediate layer 1 
(6-66Ny)/adhesion layer (maleic acid-modified LLDPE)/intermediate layer 2 (LLDPE)/ 
outermost layer (EMAA), and the film thickness was total 218 \xm of 35/15/25/18/15/90/20 in 
order from the outermost layer. The evaluation results for the pinhole resistance strength, 
transparency and pliability are shown in Table 1. 

[00351 

Comparative Example 3 

A 6-layer nondrawn laminated film was obtained using the following 5 kinds of resin /7 
materials by the same method as in Application Example 1. 

(1) Outermost layer: Polyamide resin: 6Ny (Amilan CM1021FS4, Toray Industries Co., 
density = 1.13, melt viscosity 5,200 poise (250''C), melting point =225°C). 

(2) Maleic acid-modified LLDPE (Adomer, Mitsui Petrochemicals Co., density 0.904, 
MFR = 9.5 (190°C), melting point = 104°C, 123°C). 

(3) Oxygen barrier layer: EVOH (Soamol A4412B, Nippon Synthetic Chemical Industry 
Co., density 1.14, MFR = 12.0 g/min (210°C), melting point = 164°C, ethylene content 

44 mol%). 

(4) Intermediate layer: Linear low-density polyethylene (LLDPE) (Moatec 0438CN, 
Idemitsu Petrochemical Co., density=0.920, MFR = 4.0 g/10 min (190°C), melting 

point = 98°C). 

(5) Innermost layer: Ethylene-methyl methacrylate copolymer (EMAA) (Nucrel 0903HC, 
Du Pont-Mitsui Polychemicals Co., density = 0.93, MFR = 3.0 g/10 min (190°C), melting 
point = 98°C, methyl methacrylate content 9% by weight). 
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The 6-layer laminated film thus obtained had a layer constitution of outermost layer 
(6Ny)/adhesion layer (maleic acid-modified LLDPE)/oxygen barrier layer (EVOH)/adhesion 
layer (maleic acid-modified LLDPE)/intermediate layer (LLDPE)/ outermost layer (EMAA), and 
the film thickness was total 212 |j,m of 75/12/1 1/13/83/18 in order from the outermost layer. The 
evaluation results for the label adaptability are shown in Table 2. 

[0036] 

Table 1 





Pinhole resistance strength 


Transparency 


Pliability 




(elapsed time) 


Haze (%) 


Young's modulus (MPa) 




2 min 5 min 10 min 20 min 




[MD/TD] 


Application Example 1 


0 113 


5.7 


230/230 


Comparative Example 1 


0 2 2 8 


8.3 


372/365 


Comparative Example 2 


4 8 8 12 


8.4 


368/370 



[0037] 

Table 2 





(a) in water at 5°C 


(b) After boiling 


(c) Normal temperature 


Application Example 1 
Comparative Example 3 


700 - 780 
90-100 


680-760 
90-120 


600 - 680 
600 - 630 



Unit: g/15 mm width, measurement: 5°C, Peeling rate 200 mm/min 



[0038] 

Effect of the invention 

As explained above, the laminated film for packaging of the present invention has 
excellent pinhole resistance, transparency, gas-barrier property and moldability, and further 
possesses moderate pliabiUty. When the laminated film is used for, e.g., deep draw packaging, 
the film adheres closely to the packing material to prevent the formation of vacant spaces and 
make the appearance of the packaged body beautiful since the laminated film is soft. Further, the 
separation of juice in packaged products containing juice such as meat, etc. can be prevented. 
Furthermore, excellent label adaptability is provided due to excellent adhesion property between 
the resin layer comprising polypropylene resin and SEBS block copolymer for the outermost 
layer of the film and the label. 



